The genus Lechevalieria Labeda et al. (2001) belongs to the family Actinosynnemataceae (Labeda & Kroppenstedt, 2000) which also includes the genera Actinosynnema, Actinokineospora, Lentzea (Labeda et al., 2001) and Saccharothrix. The genus currently encompasses three species, Lechevalieria aerocolonigenes (Labeda et al., 2001) , Lechevalieria flava (Labeda et al., 2001) and Lechevalieria fradiae (Zhang et al., 2007) , which form a distinct branch in the Actinosynnemataceae phylogenetic tree based on 16S rRNA gene sequences (Zhang et al., 2007) ; representatives of these species can be distinguished using a combination of phenotypic properties. During an investigation of microbial sources in Xinjiang, north-western China, an actinomycete, strain R24
T , was isolated from a radiationcontaminated soil sample and was found to have morphological properties characteristic of the genus Lechevalieria. The aim of the present study was to determine the taxonomic status of the isolate by using a polyphasic approach. It was evident from the resultant data that the organism represents a novel species of the genus Lechevalieria.
Strain R24
T was isolated from a plate containing modified Bennett's agar (Jones, 1949) that had been inoculated with a soil suspension and incubated at 28 u C for 14 days. The soil sample was collected from radiation-polluted soil in the Xinjiang Uygur Autonomous Region of China. The organism was maintained on modified Sauton's agar slopes (Mordarska et al., 1972) at 4 u C and as suspensions of mycelial fragments in 20 % (v/v) glycerol at 220 u C. Biomass for the chemotaxonomic and molecular systematic analyses was prepared as described previously (Xie et al., 2002) ; the cells for the chemical studies were freeze-dried.
Extraction of genomic DNA, PCR-mediated amplification of the 16S rRNA and purification of the PCR product from isolate R24
T were carried out as described by Chun & Goodfellow (1995) ; the PCR product was sequenced directly using a Taq DyeDeoxy Terminator cycle sequencing kit (Applied Biosystems) and an Applied Biosystems 373A DNA sequencer. The resultant 16S rRNA gene sequence was aligned manually with the corresponding sequences of representatives of genera of the family Actinosynnemataceae, as retrieved from the GenBank/ EMBL/DDBJ databases using the CLUSTAL_X 1.8 software (Thompson et al., 1997) . Evolutionary distances for the neighbour-joining algorithm were calculated using the Kimura two-parameter model (Kimura, 1980) . Phylogenetic trees were generated using the neighbour-joining (Saitou & Nei, 1987) and maximum-parsimony (Fitch, 1971) algorithms from MEGA, version 3.1 (Kumar et al., 2004) , and the maximum-likelihood (Felsenstein, 1981) method from PHYLIP, version 3.5c (Felsenstein, 1993) . The topologies of the resultant unrooted trees were evaluated in an analysis of the neighbour-joining dataset based on 1000 replicates. It is apparent from Fig. 1 that strain R24 T falls within the evolutionary radiation occupied by the genus Lechevalieria.
Isolate R24
T was examined for a range of diagnostic chemotaxonomic markers to determine whether or not it belongs to the genus Lechevalieria. Standard chromatographical procedures were used for the extraction and analysis of the isomers of diaminopimelic acid (Hasegawa et al., 1983; Lechevalier & Lechevalier, 1980) , the menaquinones (Collins et al., 1987) , the mycolic acids (Minnikin et al., 1975) , the polar lipids (Minnikin et al., 1984) and the whole-cell sugars (Hasegawa et al., 1983; Lechevalier & Lechevalier, 1980) , using appropriate controls. Fatty acids were extracted, purified, methylated and quantified by gas chromatography using the standard Microbial Identification System (MIDI; Sasser, 1990; Kämpfer & Kroppenstedt, 1996) . The G+C content of the genomic DNA of the strain was determined using the thermal denaturation method (Marmur & Doty, 1962) , with Escherichia coli K-12 as the control.
Strain R24
T contained meso-diaminopimelic acid as the wall diamino acid, galactose, mannose, rhamnose, glucose and ribose as the diagnostic whole-cell sugars (cell-wall chemotype III sensu Lechevalier & Lechevalier, 1970) , phosphatidylethanolamine and phosphatidylmethylethanolamine as major polar lipids (phospholipid type II sensu Lechevalier et al., 1977) , tetrahydrogenated menaquinones with nine isoprene units [MK-9(H 4 )] as the predominant isoprenologues, fatty acids rich in saturated iso and anteiso components and lacked mycolic acids. These properties correspond with classification of the isolate as belonging to the genus Lechevalieria (Labeda, 1986; Grund & Kroppenstedt, 1989; Zhang et al., 2007) .
It is evident from Fig. 1 that isolate R24 T is most closely related to the type strain of L. flava. This relationship is supported by a relatively high bootstrap percentage and by all three tree-making algorithms. The isolate shares 16S rRNA gene sequence similarities with the type strains of L. flava, L. aerocolonigenes and L. fradiae of 98.8, 98.3 and 97.6 %, respectively. The 16S rRNA gene sequence of the isolate contains signature nucleotides that are characteristic of members of the genus Lechevalieria (Labeda et al., 2001) , the family Actinosynnemataceae (Labeda & Kroppenstedt, 2000) and the suborder Pseudonocardineae (Stackebrandt et al., 1997) .
The levels of DNA-DNA relatedness between strain R24 T and the type strains of the three Lechevalieria species were determined using the renaturation method (De Ley et al., 1970) T were 44, 28 and 34 %, respectively; these values are well below the 70 % cut-off point recommended for the delineation of genomic species (Wayne et al., 1987) .
The morphological properties of cells of strain R24
T were examined by light microscopy (Axioskop 20; Zeiss) and scanning electron microscopy (FEI Quanta) after incubation for 14 days at 28 u C. These incubation conditions were also used to determine colonial and pigmentation properties on inorganic salts-starch agar (ISP medium 4), yeast extract-malt extract agar (ISP medium 2), as described by Shirling & Gottlieb (1966) and on modified Bennett's agar (Jones, 1949 ), Gauze's synthetic medium no. 1 (DSMZ medium no. 1048) and yeast-starch agar (DSMZ medium no. 1027). The production of melanin pigments was examined on peptone-yeast extract-iron agar and tyrosine agar plates (Shirling & Gottlieb, 1966) . The physiological characteristics of strain R24
T and type strains of the recognized Lechevalieria species were tested together using standard media and standard methods (Gordon et al., 1974; Yassin et al., 1995) . Strain R24
T was shown to have phenotypic properties that are characteristic of the members of the genus Lechevalieria (Labeda et al., 2001; Zhang et al., 2007) . The strain is an aerobic, Gram-positive, catalase-positive actinomycete that forms an extensively T and representatives of the family Actinosynnemataceae. Asterisks indicate branches that were also recovered using maximumlikelihood (Felsenstein, 1981) and maximum-parsimony (Fitch, 1971) algorithms. Numbers at the nodes indicate bootstrap percentages (based on 1000 resampled datasets). Bar, 0.005 substitutions per nucleotide position.
branched substrate mycelium that carries moderate amounts of aerial hyphae; the mycelium fragments into rod-like elements (Fig. 2) . A range of phenotypic properties (Table 1) serve to distinguish this organism from representatives of the three Lechevalieria species with validly published names.
On the basis of the combined genotypic and phenotypic data, strain R24
T warrants classification as a novel species of the genus Lechevalieria, for which the name Lechevalieria xinjiangensis sp. nov. is proposed.
Description of Lechevalieria xinjiangensis sp. nov.
Lechevalieria xinjiangensis (xin.jiang.en9sis. N.L. fem. adj. xinjiangensis referring to Xinjiang, north-western China, the source of the isolate).
Aerobic, Gram-positive, catalase-positive, non-motile actinomycete that forms an extensively branched substrate mycelium that fragments in situ into rod-shaped elements. Moderate amounts of white to yellow aerial hyphae are formed on modified Bennett's agar, Gauze's no. Acid is produced from L-arabinose, D-cellobiose, glycerol, maltose and D-xylose, but not from D-raffinose, sodium acetate, sodium lactate, sodium malonate, sodium benzoate, sodium citrate, sodium oxalate or sodium tartrate. Additional phenotypic properties are shown in Table 1 . Chemotaxonomic properties are typical of the genus Lechevalieria. The fatty acid profile is composed mainly of iso-C 15 : 0 (10.7 %), anteiso-C 15 : 0 (9.8 %), iso-C 16 : 0 (19.9 %), anteiso-C 17 : 0 (13 %), iso-C 17 : 0 (4.0 %), C 16 : 1 (7.4 %) and C 18 : 0 (4.5 %). The DNA G+C content is 68.6 mol%. The type strain, R24 T (5CGMCC 4.3525 T 5DSM 45081 T ), was isolated from a radiation-polluted soil sample collected in the Xinjiang Uygur Autonomous Region of China. The species description is based on a single strain and hence serves as a description of the species.
